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2.2.8 Graduated Cylinder. Glass, 250-ml
with 2-ml graduation.

2.2.9 Glass Sample Storage Container.
Amber glass bottle for sample glassware
washes, 500- or 1000-ml, with leak free Teflon-
lined caps.

2.3 Analysis.
2.3.1 Sample Container. 125- and 250-ml

flint glass bottles with Teflon-lined caps.
2.3.2 Test Tube. Glass.
2.3.3 Soxhlet Extraction Apparatus. Capa-

ble of holding 43 x 123 mm extraction thim-
bles.

2.3.4 Extraction Thimble. Glass, pre-
cleaned cellulosic, or glass fiber.

2.3.5 Pasteur Pipettes. For preparing liq-
uid chromatographic columns.

2.3.6 Reacti-vials. Amber glass, 2-ml,
silanized prior to use.

2.3.7 Rotary Evaporator. Buchi/Brinkman
RF–121 or equivalent.

2.3.8 Nitrogen Evaporative Concentrator.
N-Evap Analytical Evaporator Model III or
equivalent.

2.3.9 Separatory Funnels. Glass, 2-liter.
2.3.10 Gas Chromatograph. Consisting of

the following components:
2.3.10.1 Oven. Capable of maintaining the

separation column at the proper operating
temperature ± °C and performing pro-
grammed increases in temperature at rates
of at least 40 °C/min.

2.3.10.2 Temperature Gauge. To monitor
column oven, detector, and exhaust tempera-
tures ±1 °C.

2.3.10.3 Flow System. Gas metering sys-
tem to measure sample, fuel, combustion
gas, and carrier gas flows.

2.3.10.4 Capillary Columns. A fused silica
column, 60 × 0.25 mm inside diameter (ID),
coated with DB–5 and a fused silica column,
30 m × 0.25 mm ID coated with DB–225. Other
column systems may be used provided that
the user is able to demonstrate using cali-
bration and performance checks that the col-
umn system is able to meet the specifica-
tions of section 6.1.2.2.

2.3.11 Mass Spectrometer. Capable of rou-
tine operation at a resolution of 1:10000 with
a stability of ±5 ppm.

2.3.12 Data System. Compatible with the
mass spectrometer and capable of moni-
toring at least five groups of 25 ions.

2.3.13 Analytical Balance. To measure
within 0.1 mg.

3. Reagents

3.1 Sampling.
3.1.1 Filters. Glass fiber filters, without

organic binder, exhibiting at least 99.95 per-
cent efficiency (<0.05 percent penetration) on
0.3-micron dioctyl phthalate smoke par-
ticles. The filter efficiency test shall be con-
ducted in accordance with ASTM Standard
Method D 2986–71 (Reapproved 1978) (incor-
porated by reference—see § 60.17).

3.1.1.1 Precleaning. All filters shall be
cleaned before their initial use. Place a glass
extraction thimble and 1 g of silica gel and a
plug of glass wool into a Soxhlet apparatus,
charge the apparatus with toluene, and
reflux for a minimum of 3 hours. Remove the
toluene and discard it, but retain the silica
gel. Place no more than 50 filters in the
thimble onto the silica gel bed and top with
the cleaned glass wool. Charge the Soxhlet
with toluene and reflux for 16 hours. After
extraction, allow the Soxhlet to cool, re-
move the filters, and dry them under a clean
N2 stream. Store the filters in a glass petri
dish sealed with Teflon tape.

3.1.2 Adsorbent Resin. Amberlite XAD–2
resin. Thoroughly cleaned before initial use.

3.1.2.1 Cleaning Procedure. This procedure
may be carried out in a giant Soxhlet extrac-
tor. An all-glass filter thimble containing an
extra-course frit is used for extraction of
XAD–2. The frit is recessed 10–15 mm above a
crenelated ring at the bottom of the thimble
to facilitate drainage. The resin must be
carefully retained in the extractor cup with
a glass wool plug and a stainless steel ring
because it floats on methylene chloride. This
process involves sequential extraction in the
following order.

Solvent Procedure

Water ..................................... Initial rinse: Place resin in a
beaker, rinse once with
water, and discard. Fill with
water a second time, let
stand overnight, and dis-
card.

Water ..................................... Extract with water for 8
hours.

Methanol ................................ Extract for 22 hours.
Methylene Chloride ................ Extract for 22 hours.
Toluene .................................. Extract for 22 hours.

3.1.2.2 Drying.
3.1.2.2.1 Drying Column. Pyrex pipe, 10.2

cm ID by 0.6 m long, with suitable retainers.
3.1.2.2.2 Procedure. The adsorbent must be

dried with clean inert gas. Liquid nitrogen
from a standard commercial liquid nitrogen
cylinder has proven to be a reliable source of
large volumes of gas free from organic con-
taminants. Connect the liquid nitrogen cyl-
inder to the column by a length of cleaned
copper tubing, 0.95 cm ID, coiled to pass
through a heat source. A convenient heat
source is a water-bath heated from a steam
line. The final nitrogen temperature should
only be warm to the touch and not over 40
°C. Continue flowing nitrogen through the
adsorbent until all the residual solvent is re-
moved. The flow rate should be sufficient to
gently agitate the particles but not so exces-
sive as the cause the particles to fracture.

3.1.2.3 Quality Control Check. The adsorb-
ent must be checked for residual toluene.

3.1.2.3.1 Extraction. Weigh 1.0 g sample of
dried resin into a small vial, add 3 ml of tol-
uene, cap the vial, and shake it well.
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